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EXECUTIVE SUMMARY

Current Status: Mimulus glabratus var. michiganensis (Michigan monkey-flower), listed as
endangered by the Federal government and the State of Michigan, is an Upper Great Lakes
endemic known only from 15 extant occurrences in northern Michigan. Twelve occurrences are
currently considered viable. Two of the highest quality occurrences are on public land. Few of
the remaining occurrences have protection measures in place beyond State and Federal laws.
Due to the clonal growth habit and an apparent reliance on dispersal through fragmentation, the
number of genetic individuals within colonies and populations is unknown and cannot be reliably
estimated.

Habitat Requirements and Limiting Factors: Biological limitations include an extremely low
degree of fertility, strict habitat specificity, and a poor capacity for long-range dispersal. With
the exception of a single occurrence, sexual reproduction is negligible. Reproduction is almost
entirely vegetative in nature, and dispersal is achieved primarily through the fragmentation of
clonal colonies. Direct habitat destruction has probably eliminated some colonies at both inland
and Great Lakes shoreline sites. Hydrological disruptions within or near the taxon's fragile
habitat, particularly those that modify water flow or result in a warming of the substrate,
constitute a primary threat to this taxon's long-term survival. A lack of formal contact with
private landowners unaware of colonies present on their property also constitutes a major threat
to survival.

Recovery Objective: Reclassification to threatened, followed by delisting.

Recovery Criteria: M. glabratus var. michiganensis will be considered for reclassification from
endangered to threatened status when protection is secured for all eight occurrences ranked "A"
or "B" (Excellent Occurrence and Good Occurrence, respectively, according to Michigan Natural
Features Inventory of The Nature Conservancy ranking criteria). M. glabratus var.
michiganensis will be considered for delisting when protection is secured for all 15 known
occurrences. Protection is defined as the collective actions necessary to conserve known
occurrences, maintain ecosystem process for the perpetuation of essential habitat, and enable
each occurrence to be naturally self-sustaining. New colonies discovered subsequent to the
approval of the Recovery Plan, and considered to be viable or restorable, must also be protected
in order for delisting to be considered.

Tasks Needed:

1. Establish long-term protection for all known occurrences, with emphasis on the
protection of essential habitat and education of land managers and the public through
outreach.

Determine the specific extent and status of all known and historically documented sites,
and conduct inventories in potential areas to identify new occurrences.

S

3. Conduct biosystematic research to determine the most appropriate taxonomic
classification.
4. Conduct demographic, physiological, breeding system, and genetic studies to understand

population biology, specific habitat requirements, floral biology, and genetic variability.
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Estimated cost of recovery for FY 1998-2008 (in $1000's): details are found in the
Implementation Schedule.

1998 45 5 10 25 85
1999 44 5 10 20 79
2000 43 5 5 20 73
2001 10 3 0 10 23
2002 9 2 0 5 16
2003 6 0 0 5 11
2004 6 0 0 2 8
2005 5 0 0 2 7
2006 4 0 0 2 6
2007 2 0 0 2 4
2008 2 0 0 2 4
Total 176 20 25 95 316

Date of Recovery: If recovery criteria are adequately met, reclassification to threatened can be
considered in 2001, delisting can be considered in 2004.
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DISCLAIMER

Recovery plans delineate reasonable actions which are believed to be required to recover
and/or protect listed species. Plans published by the U.S. Fish and Wildlife Service are
sometimes prepared with the assistance of recovery teams, contractors, state agencies, and others.
Recovery teams serve as independent advisors to the Service. Plans are reviewed by the public
and submitted to additional peer review before they are adopted by the Service. Objectives will
be attained and any necessary funds made available subject to budgetary and other constraints
affecting the parties involved, as well as the need to address other priorities. Recovery plans do
not obligate other parties to undertake specific tasks and may not represent the views or the
official positions or approval of any individuals or agencies involved in the plan formulation,
other than the U.S. Fish and Wildlife Service. They represent the official position of the U.S.
Fish and Wildlife Service only after they have been signed by the Regional Director or Director
as approved. Approved recovery plans are subject to modification as dictated by new findings,
changes in species status, and the completion of recovery tasks. By approving this document, the
Regional Director certifies that the data used in its development represents the best scientific and
commercial data available at the time it was written. Copies of all documents reviewed in
development of the plan are available in the administrative record, located at the East Lansing
Field Office.

Literature Citation should read as follows:

U.S. Fish and Wildlife Service. 1997. Recovery Plan for Michigan monkey-flower (Mimulus
glabratus var. michiganensis). Ft. Snelling, Minnesota. vii+ 37 pp.

Additional copies may be purchased from:

Fish and Wildlife Reference Service
5430 Grosvenor Lane, Suite 110
Bethesda, Maryland 20184-2158

800-582-3421 or 301-492-6403
fwrs @mail.fws.gov

http://www.fws.gov/search/fwrefser.html

The fee varies for the Plan depending on the number of pages of the Plan.

v



ACKNOWLEDGEMENTS

Preparation of the Recovery Plan (Plan) was completed by Mr. Michael Penskar,
Program Botanist, Michigan Natural Features Inventory of The Nature Conservancy. The Plan
was enhanced considerably through the careful editing, expertise, and suggestions of the
following individuals, whose assistance is gratefully acknowledged: Dr. Leni A. Wilsmann,
Michigan Natural Features Inventory, Lansing; Dr. Edward G. Voss, University of Michigan
Herbarium, Ann Arbor; Ms. Mary Harding, Michigan Department of Natural Resources, Wildlife
Division, Lansing; Mr. Robert Jones, naturalist, Glen Arbor, MI and Ms. Elaine Chittenden,
Collections Manager, Beal Gardens, Michigan State University. Special thanks must be given to
Mr. William Harrison, U.S. Fish and Wildlife Service (Service) Region 3 office, who guided this
recovery plan through several phases of preparation and kindly provided help in every way.
Additional editing was provided by Ms. Zella Ellshof of the Service’s Region 3 office. Final
editing and wordprocessing on the plan were completed by Mr. Michael E. DeCapita, Mr. Mark
Hodgkins and Ms. Sally Hopp of the Service, East Lansing, Michigan, Field Office. Extensive
research by Dr. Robert K. Vickery, Jr., University of Utah, and investigations by Sandra Beadle
and Margaret Bliss during their graduate studies at the University of Michigan have greatly
enhanced our knowledge of the Mimulus glabratus complex. The cover and figure illustration of
Mimulus glabratus (sensu lato) is from The New Britton and Brown Illustrated Flora of the
Northeastern United States and Adjacent Canada (Volume 3, page 214, by H. A. Gleason,
Copyright 1952), reprinted with permission from the New York Botanical Garden.



TABLE OF CONTENTS

EXECUTIVE SUMMARY . ... )
DISCLAIMER . I\
ACKNOWLEDGEMENTS . . .. e e v
TABLE OF CONTENTS ... e e vi
I. INTRODUCTION .. e |
A. Background and Description .. ............ i 1
B. Taxonomy and Origin . ... ... ... 3
C. DiStriDULION . . o oot e 5
D. Habitat . . . oot e 10
E. BiolOZy .ttt 14
F. Threats and Limiting Factors .. . ... . e 15
G. Conservation MEasUIEs . . .. ... vttt e 15
H. Strategy of RECOVEIY . .. ... 18
II. RECOVERY . .. 18
A. Objectiveand Criteria . ...t 18
B. Step-down Qutline . ...... .. ... ... 19
C. Narrative Outline for Recovery Actions . ............. ... i .. 20
D. Literature Cited . ... ... . e 27
1I1. IMPLEMENTATION SCHEDULE .. ... ... ... ... ... .. ... ... ... ... 30
A. Key to Implementation Schedule Column I ............................... 30
B. Key to Agency Designations in Columns 6and 7 .............. ... ... .... 30
C. Implementation Schedule ....... ... .. ... .. .. .. 31
IV. APPENDICES . . .. 33

vi



s 3

tES

ensis (Pennell) Fassett (Michigan

................................ 2
t analysis of floral measurements of
................................ 6
us var. michiganensis (Michigan
................................ 7
ES
'us glabratus var. michiganensis
................................ 8
ciated with Mimulus glabratus var.
............................... 12
JICES
s of Mimulus glabratus var. jamesii, M.
................................ 34
)ccurrence ranking criteria .. ... ... .. 35

he protection of Mimulus glabratus var.
................................ 36



I. INTRODUCTION
A. Background and Description

Mimulus glabratus var. michiganensis (Pennell) Fassett, (Michigan monkey-flower), a
member of the Scrophulariaceae (snapdragon family), is an endemic variety of a widespread and
diverse complex of yellow monkey-flowers. The taxon is known from only 15 extant occurrences
and 1s distributed principally within Michigan's Mackinac Straits region in Charlevoix,
Cheboygan, Emmet, and Mackinac Counties, with outlying localities to the south in Benzie and
Leelanau Counties. It is restricted to cool, alkaline springs and streams usually associated with
Thuja occidentalis (Northern white-cedar) swamps along current and post-glacial Great Lakes
shorelines.

Based on a specimen collected in Cheboygan County by J. H. Ehlers in 1925, Francis W.
Pennell (1935) described the taxon and named it Mimulus glabratus ssp. michiganensis. Norman
C. Fassett (1939) subsequently gave the taxon varietal status. Some researchers noted
morphological overlap with other taxa, particularly the more common, wide-ranging Mimulus
glabratus var. jamesii (James' monkey-flower) (Crispin 1981; Bliss 1983, 1986), but results from
studies of floral characters of closely related taxa support maintaining var. michiganensis as a
distinct taxonomic entity (Bliss 1983, 1986; Minc 1989) (See Appendix A). Mimulus glabratus
var. michiganensis was proposed for listing as an endangered species in 1989 (U.S. Dept. of
Interior 1989) and listed in 1990 (U.S. Dept. of Interior 1990) following a status survey (Crispin
and Penskar 1989). The taxon is also listed as endangered by the State of Michigan (MDNR
1991). As a taxon with a moderate degree of threat, a high recovery potential, and possible
conflicts with recreational activities, construction or other development projects, M. glabratus
var. michiganensis has a Federal recovery priority of 9C".

Mimulus glabratus var. michiganensis ts an aquatic to semi-aquatic perennial plant
characterized by its mat-forming, clonal growth habit. The stems, which range to about 40 cm
(15.7 in) or more in length, are lax and reclining at their base, rooting freely at lower leaf nodes
(Figure 1) to produce numerous additional shoots via stolons. Propagation in this manner often
results in the production of clones of up to several hundred stems or more. The broadly ovate to
roundish, opposite leaves are inconspicuously to coarsely sharp-toothed and have leafstalks that
are usually shorter than the blades. Upward the leaves become somewhat reduced and shorter-
stalked. Bright yellow, snapdragon-like, tubular flowers are produced from the upper leaf axils,
borne on slender pedicels that may be longer than the leaves. Flowering occurs primarily from
approximately mid-June to August, extending occasionally into October. The two-lipped flowers
range from 16-27 mm (0.6-1.1 in) in length and have an irregularly red-spotted lower lip and
tube. The three-lobed, heavily-bearded lower lip forms a wide landing platform for insect

! Federal Priority Numbers from 1 to 18 are assigned to each species at the time of its listing. They are based
upon “Endangered and Threatened Species Listing and Recovery Priority Guidelines” that were published by the U.S.
Fish and Wildlife Service in 1983 (48 Federal Register 43098, September 21, 1983). These criteria deal with degree
and immediacy of threat, recovery potential, taxonomic uniqueness, and conflict with development activities. The
Federal Priority Number 9 denotes a moderate degrec of threat, a high recovery potential, and that the species will not
face extinction if recovery is temporarily held off, aithough there is continual population decline or threat to its habitat.
The "C" designation denotes that the species is, or may be, in conflict with construction or other development projects
ar other forms of economic activity.
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Figure 1.

Ilustration of Mimulus glabratus (sensu lato). Copyright 1952, The New Yourk
Botanical Garden.




pollinators; the upper lip bears two upright lobes. The fruit, which is seldom produced, consists
of an oblong, pointed capsule ca. 8-10 mm (0.3-0.4 in) long, containing numerous oval seeds
with longitudinal striations (Grant 1924).

Mimulus glabratus var. michiganensis is most likely to be confused with the more
common, wide-ranging Mimulus glabratus var. jamesii (James' monkey-flower, previously
known [Voss 1996] as M. glabratus var. fremontii), which can often be distinguished by its
usually smaller flowers that range from 8-18 mm (0.3-0.7 in) in length. Despite some overlap in
flower size between these varieties (see Appendix A), the consistently different style and pistil
lengths (ca. 2.8-4.6 mm (0.1-0.2 1n) and 6.3-9.3 mm (0.25-0.37 in), respectively, in M. glabratus
var. jamesii versus 8.1-9.1 mm (0.32-0.35 in) and 15.4-17.8 mm (0.6-0.7 in), respectively, in M.
glabratus var. michiganensis) can be used to most reliably separate them, as noted by Bliss
(1983, 1986). Spots on the corolla of M. glabratus var. jamesii are usually only on the tube.
Vegetative characters of the two varieties have considerable overlap and cannot be used to
dependably distinguish them. The leaves of M. glabratus var. jamesii are usually smaller, have
shorter stalks, and are less conspicuously toothed. Mimulus guttatus DC (common monkey-
flower), a predominantly western species which is found at a single Michigan locality in the
western Upper Peninsula, also has some size overlap with M. glabratus var. michiganensis.
Mimulus guttatus, however, is a more erect, stouter plant with much larger flowers that may
range from 16-45 mm (0.6-1.8 in) long (Minc 1989). Additional distinguishing floral characters
include larger, better developed calyx lobes, a wider corolla, and a more strongly spotted throat
and floral tube.

B. Taxonomy and Origin

Mimulus, a large, highly variable (i.e., polymorphic) genus of as many as 150 species
(Pennell 1951), was placed in the section Simiolus (within the tribe Gratioleae) by Grant (1924),
who considered Mimulus glabratus and its varieties to be the most widely distributed group in
the genus. Mimulus glabratus is found from Quebec to Saskatchewan, ranging south through
Mexico and southern Chile, and seven varieties of the species have been named (Grant 1924;
Pennell 1935; Fassett 1939; Skottsberg 1953). The varieties represent diploid as well as several
polyploid races, which are strongly correlated with well documented geographical,
morphological, and other differences, such as allozyme patterns and cytogenetic characteristics
(Vickery 1990).

Pennell (1935) recognized M. glabratus var. michiganensis as a subspecies of M.
glabratus based on its larger, "unspotted corollas”, the more conspicuously toothed, sinuate-
dentate leaves, and a more erect growth habit. The type specimen was collected from the banks
of Niger Creek "near Topinabee,” Cheboygan County, in July 1925 (J. H. Ehlers 3240, MICH).
Specimens correctly identified as M. glabratus var. michiganensis were also previously collected
near Harbor Springs, Emmet County (C. F. Wheeler July 12, 1890, MSC; M. Irwin, July 1892,
MSC).

Fassett (1939), who gave M. glabratus var. michiganensis varietal status, essentially
agreed with Pennell's description, though he correctly noted in the field that the corolla tube and



throat were usually spotted’. Some researchers have subsequently questioned the validity of
recognizing M. glabratus var. michiganensis as a distinct taxon, based on observations of what
appeared to be a continuum of morphological diversity with the more common M. glabratus var.
jamesii (Crispin 1981; Crispin and Penskar 1989; Bliss 1983, 1986). In one study, Bliss (1986)
examined the morphology, fertility, and chromosomes of M. glabratus var. jamesii and M.
glabratus var. michiganensis to determine their genetic and morphological distinctiveness.
Because of significant morphological differences in their flowers and differences in the
percentage of viable pollen produced, Bliss determined that the varieties are genetically different
and thus are valid taxonomic entities. Although the origin of M. glabratus var. michiganensis
could not be deduced from the study, Bliss formulated three plausible hypotheses:

1) Mimulus glabratus var. michiganensis (n = 14, 15) may have originated from M.
glabratus var. jamesii (n = 15) through chromosomal rearrangements, possibly through
chromosome breakage and rearrangements of the genome as postulated by Lewis (1958).
The numerous cytological abnormalities cited by Tai and Vickery (1970, 1972) and
Vickery (1978) for the M. glabratus complex corroborate the possibility of this origin.

2) Mimulus glabratus var. michiganensis may have originated as the result of
hybridization between M. glabratus var. jamesii and M. guttatus (n = 14), the latter a
western species discovered in Upper Michigan since Bliss' study. The morphological
intermediacy of M. glabratus var. michiganensis strongly suggests this possible
relationship.

3) Mimulus glabratus var. michiganensis may have originated as an aneuploid® of M.
guttatus, a species considered by Grant (1924) to be the most variable in the genus.
Vickery et al. (1968) found aneuploid pollen in M. guttatus, and Vickery (1959) notes
that populations with reduced seed set, a characteristic of M. glabratus var.
michiganensis, commonly produce aneuploid pollen.

Bliss (1986) stated that it would not be possible to determine the origin of M. glabratus
var. michiganensis without a comparative analysis with M. guttatus. The discovery of a
presumed native occurrence of M. guttatus in the western Upper Peninsula, a region where other
western disjuncts are well known, provided an opportunity to initiate such an investigation.

Michigan Natural Features Inventory (MNFI) conducted a morphological study that compared M.

gurtatus with M. glabratus var. jamesii and M. glabratus var. michiganensis by using the only
available Michigan specimens of M. guttatus augmented with additional live specimens of M.
gutratus from Utah. Minc (1989) analyzed floral* morphological data of four sample populations
of M. glabratus var. jamesii, four populations of M. glabratus var. michiganensis, and two
populations of M. guttatus (see Appendix A for a summary of these data). When used ina

> As Bliss (1983) observed during her research. corolla spots tend to fade on herbarium specimens, which
likely led to Pennell's incorrect observation.

* Aneuploid refers to a chromosome count that is higher or lower by onc or more chromasomes, as compared
10 the normal haploid number; the extra or lost chromosomes occur as a result of cytological irregularities.

4 Because Bliss (1983, 1986) found floral characteristics to be more diagnostic and less variable than
vegetative ones, only floral characters were analyzed in this study.
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canonical discriminant analysis, the data revealed a strong separation of the three taxa (Figure 2),
indicating the substantial differences in floral morphology between these taxa. Although most of
the mean values for floral characters in M. guttatus differed significantly from those of M.
glabratus var. michiganensis, the range of variation for most floral characters overlapped with
M. glabratus var. michiganensis, likely indicating the polymorphism of M. guttatus.

Vickery (1991) provided evidence which documents the genetic isolation and
morphological distinctiveness of M. glabratus var. michiganensis. In reciprocal crossing
experiments, plants from Michigan's Maple River site, the only population known to regularly
produce seed, were hybridized with plants representative of other diploid M. glabratus flower
varieties known to be at least partially interfertile. Because of the failure to produce F, hybrids
among 10 interpopulation crosses, Vickery concluded that M. glabratus var. michiganensis 1s
genetically as well as morphologically distinct, and should be promoted to full species status,
pending corroboration of these results with other M. glabratus var. michiganensis populations.

These studies confirm that M. glabratus var. michiganensis is a legitimate taxonomic
entity, possibly worthy of recognition as a distinct species. This research also demonstrates that
further investigation is required to elucidate the taxon's origin and systematic relationships.
Biosystematic research involving isozyme analyses and possibly chloroplast or ribosomal DNA
studies, in conjunction with natural history studies, may provide the information needed.

C. Distribution

Mimulus glabratus var. michiganensis is known only from 15 extant occurrences in
northern Michigan, ranging from Benzie and Leelanau Counties in northwestern Lower
Michigan to Mackinac County in the eastern Upper Peninsula (Figure 3). Two additional
occurrences are known from historical records. The majority of occurrences are clustered within
the Mackinac Straits region. Because of the particular difficulty in ascertaining, in meaningful
biological terms, precisely what constitutes a "population”, MNFI's definition of "occurrences”
for M. glabratus var. michiganensis will be used. An occurrence consist of colonies of plants in
contiguous to semi-contiguous habitat within arbitrarily defined areas; several occurrences could

thus appropriately be considered what are termed “metapopulations"’.

Of the three best occurrences of M. glabratus var. michiganensis (Table 1), McFarlane
Woods is largely contained within Sleeping Bear National Lakeshore, and Carp Creek
(essentially the western region of Reeses Swamp) is contained within University of Michigan
Biological Station (UMBS) property, with the latter occurrence located within designated
Biosphere Reserve lands. Colonies within the locality named Reeses Swamp (essentially the,
eastern region of this extensive cedar swamp) lie primarily on private lands, with some colonies
occurring on adjoining UMBS property (See Appendix B for an explanation of MNFI occurrence
ranking criteria). A portion of a significant M. glabratus var. michiganensis occurrence at
Epoufette Bay is protected within a Michigan Nature Association (MNA) preserve. The
remainder, and perhaps the majority of the population, occurs on township and private land.

* A metapopulation can be defined as a patchwork of interacting populations (i.e. sub-populations) over a
wide and heterogeneous area of landscape (Sandland et al. 1992).
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Figure 3. The rangewide distribution of Mimulus glabratus var. michiganensis (Michigan
monkey-flower). Closed circles indicate extant occurrences and open circles
indicate documented historical occurrences.









